ABSTRACT. We present radiocarbon determinations for 271 New Zealand archaeological samples measured at the University of Waikato Radiocarbon Dating Laboratory between 1975 and A discard protocol is applied to the series and the list culled to winnow the acceptable dates from those that may incorporate error. None of the 221 acceptable 14C determinations older than 600 BP (in the case of terrestrial samples) or 930 BP (in the case of marine and estuarine shell) extends beyond cal AD 1250. This conclusion supports the short chronology model of New Zealand prehistory presented by Anderson (1991).
INTRODUCTION
Radiocarbon dating the New Zealand prehistoric sequence has provided archaeologists and 14C specialists alike with considerable challenge. The principal reason is the brevity of the prehistoric period. Until recently, it had been widely accepted that the first Polynesian colonizers made landfall on the last major landmass to be settled by humans ca. 1000 yr ago (Davidson 1984) . Due to this brevity, 14C dating at routine levels of precision (014C Q = ±S.-7%o) has made it difficult to differentiate statistically between successive cultural strata with confidence (McFadgen 1982a) . Recent developments in attainable precision have improved this situation, with precision of ±2.5%o in 014C now available in the University of Waikato Radiocarbon Laboratory. Despite this improvement, inherent wiggles in the calibration curve may spread converted ages, increasing uncertainty further.
There are two principal archaeological questions to which 14C analyses have been applied in New Zealand, aside from the building of regional chronologies: the date of first colonization and the onset of paa (fort) building. Three general models have been proposed for the date of initial human colonization. Davidson (1981; 1984) described the view of the majority of New Zealand archaeologists of the time when she outlined the orthodox model, with colonization beginning ca. At 800. Sutton (1987) presented a model influenced by Kirch's (1986) reanalysis of the prehistoric sequence of East Polynesia, suggesting that the dates for colonization of New Zealand may have to be revisited and could be much earlier than hitherto anticipated. The interpretation was based upon a number of natural sites containing dated charcoal lenses, possibly related to anthropogenic deforestation. Sutton stated that human colonization may have occurred between AD 0 and 500 (Sutton 1987) . Chester (1986) , Sutton (1987) and Elliot et al. (1995) have utilized palynological and paleoenvironmental indicators such as this to argue for early human presence, represented by possible anthropogenic modification of a virgin land. Anderson (1991) took an alternative approach by examining 14C determinations from sites already excavated. He analyzed 14C determinations that predated 600 BP (in the case of moa bone and charcoal) and 930 BP (in the case of marine and estuarine shell) and pruned those that did not fit a set of acceptability criteria (Anderson 1991 ). Anderson's (1991) conclusion was that the acceptable 14C determinations yielded evidence in support of a short prehistory, probably no more than 700-800 yr in duration, with colonization by ca. AD 1100.
Similar research using the available corpus of 14C data has suggested not only a late colonization date, but also a later date for the onset of paa building (Schmidt 1993 (Schmidt ,1996 McFadgen, Knox and Cole 1994) . Reanalysis of the critical Kaharoa Tephra has shown that its deposition in northern New Zealand occurred between cal AD 1300 and 1390 (Lowe et al., in press) . No unequivocal cultural remains have been found beneath this layer of tephra. The earliest sustained periods of human deforestation occurred around, or soon after, the time of this eruption (Newnham et al., in press). accuracy for dating the New Zealand sequence by applying a discard protocol to them. Trotter (1968) , McFadgen (1982a) , Law (1984) , Anderson (1989) , Anderson and McGovern-Wilson (1990) , Caughley (1988) , Anderson (1991) and McFadgen, Knox and Cole (1994) have cautioned against dating wood or wood charcoal derived from unknown, or long-lived tree species. All charcoal identifications are therefore included in the list. (McFadgen, Knox and Cole (1994) have provided a summary of New Zealand wood species and their estimated life span.) We have also included the identifications of marine and estuarine shell species that have been dated. Significant comments from submitters are given where applicable. Publications that contain the determinations listed, or discuss them in greater detail, are provided where possible. The 14C determinations originate from a wide range of prehistoric sites and we present them by region, from north to south (Figs. 1, 2). We also provide the New Zealand Archaeological Association's (NZAA) new site record number in parentheses after the site name where known (Smith 1994) . Only 14C analyses from submitters who have given their permission are included in this paper, except where the determinations have been published. In total, 41 determinations were withheld from this list at the request of submitters. (These were mostly samples dated recently and in preparation for publications.) Sutton (1994: 247) has suggested that one of the shortcomings of the "short prehistory" model is the disproportionately large number of 14C determinations that come from sites in the South Island and central North Island, to the exclusion of sites north of the Hauraki Gulf, and in Northland. This list is dominated by 14C determinations that come from northern sites ( Fig. 1) (70% of the determinations are from North Island sites) and therefore should constitute an important test of Anderson's (1991) assumption that human arrival affected all areas at a similar time in prehistory (Sutton 1994) . 
METHODS
The Waikato Laboratory measures 14C activity by the liquid scintillation counting (LSC) method (Hogg, Lowe and Hendy 1987) . We measure fi decay activity in six LKB-Wallac Oy 1220 QuantulusTM spectrometers equipped with 0.35, 3.0 and 10.0 ml synthetic silica vials in lead and aluminum holders (Hogg 1992) . For New Zealand archaeological samples we use 3.0 ml vials (2.7 g benzene), achieving a routine precision of ±40-5014C yr (&4C a = 5-6%o). We use 10.0 ml vials (7.5 g benzene) for our high-precision (1V4C or = 2-3%Oo) 14C calibration program. All ages are reported as conventional 14C ages BP, based on the Libby half-life and calculated according to the recommendations outlined by Stuiver and Polach (1977) . Conventional 14C ages BP are reported with reference to the net corrected activity of the modern reference standard HOxII (SRM-4990C, NIST HOxII). We use ANU sucrose as a routine secondary laboratory standard (Polach 1976; Currie and Polach 1980) . The standard error for each 14C determination represents one standard deviation (1o). A laboratory error multiplier (K) of 1.22 has been included to increase standard errors measured since 1990, after Stuiver and Pearson (1993) .14C determinations are corrected for isotopic fractionation, normalized with respect to VPDB (Coplen 1994 The application of a discard protocol is critical for examining the accuracy of multiple 14C determinations from different archaeological sites. The brevity of the New Zealand prehistoric sequence requires a careful approach to sample selection and provenience, and a rigorous approach to the analysis of the corpus of available determinations. Spriggs (1989 Spriggs ( , 1996 , Anderson (1991), Spriggs and Anderson (1993) and Schnidt (1993 Schnidt ( ,1996 have presented protocols for the discard of New Zealand and Polynesian archaeological 14C determinations on the basis of sample reliability and archaeological integrity. Similarly, Kuzmin and Tankersley (1996) have ranked 14C dates in terms of sample type and stratigraphic integrity in their analysis of the date of colonization of Siberia. We have developed a discard protocol for accepting or rejecting assays listed in the Appendix to examine their accuracy in dating archaeological events, and to consider how the earliest acceptable determinations challenge the various colonization hypotheses.
Archaeological Sample Protocols
The archaeological discard protocol is as follows: Wk-1907 Wk- , -1910 Wk- and -1912 from Raoul Island are all rejected because they are dominated by Metrosideros kermadecensis, a long-lived tree. Wk-968 from Whangapoua comes from maire branchwood (Nestigis sp.). According to McFadgen, Knox and Cole (1994) , although this is classified as a medium-span species (100-300 yr), it can survive for much longer. The Hamilton samples Wk-2703, -2704 and -2736 are dominated by long-lived species and are rejected.
3. Dates obtained from materials that have been shown to produce erroneous 14C ages, such as riverine shells, are rejected.
All dates of Amphibola crenata (mudsnail) from the list are rejected. These have been shown to yield erroneous 14C dates (Law 1984; Anderson 1989 Anderson , 1991 Higham 1993; Higham and Hogg 1995; Hogg, Higham and Dahm, in press (Gulliksen and Scott 1995) .
The exceptions are in instances where the submitted values for a particular standard are so spread that the consensus value loses meaning as a reflection of the "true" age of the sample (cf. IAEA C4 standard, Rozanski et al. 1992; Hogg et al. 1995) .
3. All 14C dates must be 14C ages BP based upon the recommendations of Stuiver and Polach (1977) with correction for isotopic fractionation.
RESULTS
In (1991) ) to examine the earliest possible colonization dates they imply. The resultant dates come from cultural deposits in sites in both islands that are considered early or Archaic phase occupations. We calibrated the shell dates using the marine curve of Stuiver and Braziunas (1993) with a local reservoir depletion, or DR, calculated at -25 ± 1514C yr . We calibrated the charcoal and eggshell dates using the curves of Stuiver and Becker (1993) , with a -2714C year offset subtracted after McCormac et al. (in preparation) for Southern Hemispheric terrestrial samples.
The 22 shell determinations possess no calibrated age ranges that extend beyond AD 1250 (Fig. 3) .
None of the 9 pre-600 BP calibrated charcoal series range beyond AD 1250 either (Fig. 4) Obviously, sampling considerations mean it would be unwise to overinterpret these data. In the shell series, for instance, the South Island series is dominated by determinations from the Shag River Mouth site. Nevertheless, the general tendency in both 14C lists is for southern sites to yield a larger number of acceptable determinations beyond cal 600 BP. This may suggest that in the earliest phases of prehistory the South Island was the focus of population and settlement, although both were colonized at a similar time in prehistory.
CONCLUSION Anderson (1991: 792) concluded that there are no sites in New Zealand dated to before the 12th century it and that positing colonization about that time appeared to be "robust in the face of potential objections". Comment: (L.J.) The date should provide a minimum possible age for construction of the archaeological feature.
' Raoul Island, the largest of the Kermadec group, is Ca. 1000 km from New Zealand (29-31.5°S,178-179°W). The prehistory of the Kermadecs is closely linked to New Zealand, however, through the discovery of obsidian from Mayor Island (Bay of Plenty) in cultural deposits on Raoul (Anderson and McFadgen 1990) . This suggests that having found New Zealand, Polynesians succeeded in returning at least halfway back to island Polynesia. N.B.: see Johnson (1991 Johnson ( ,1995 Wk-1753. M.S.4(6) 700 ± 45 Shell (Paphies australis) S13C = +1.6%0 Comment: (L.J.) The relationship between the midden from which this sample was taken and the wetland drainage system that we wish to date is that the two should be contemporary. However, I cannot be certain about this. Apart from the drainage system itself, the midden that occurred in the swamp was the only other feature that provided dateable material.
Wk-1754. D.S.1 840 ± 55 Sediment S13C = -27.6%0
Comment: (L.J.) This sample should provide a minimum possible age for construction of the wetland drainage system. It appeared from the excavated profile that the fill from which the sample was taken was deposited toward the end of the use of the system or shortly after the point at which the system became redundant. Comment: (C.F./E.V.) Sample will date the latter phase of activity on the terrace (FA41) and, combined with samples LN1 and LN9, will define the time period during which the terrace was utilized. N.B.: see Fredericksen and Visser (1989, 1991 Comment: (S.B.) This site is an historic Maori site which dates to ca. 1860. However, dead shell may have been brought into the area to build up the site, rather than for consumption, hence the interest in the date of the shell. N.B.: see Bedford and Allen (1993 
